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Life Science will be one of the
pacing technologies for long
duration manned spaceflight.
The ability to effectively deliver
state-of-the-art inflight medi-
cal care will have a major
impact on crew health and
mission success. NASA has a
major commitment to min-
imize the medical risk for

Space Station and beyond—

and the Space Station Health
Maintenance Facility is a
major step in that direction.

—Dr. James Logan

The Sfﬁace'St?xtfon Era

ince 1950, the United

and utilize space. One of the
most importantwsteps in this
program will take place within
the next decade with the es= -
tablishment of a permanently
manned space station.

States has pursued an —
ambitious program to explore _

he Space Station will

serve as a home, work-
place, and scientific laboratory
for highly trained astronauts
and scientists. Ultimately, the
Space Station will serve as a
staging area for the construc-
tion of a Lunar Base and for
long missions to Mars and
possibly deep space. -

The Space Station crews
will parti¢ipate if missions of
extended duration with lim-
ited capability for emergency
return. This factor alone places







great responsibility on pro-
gram designers tG énsure the
health, safety, and well-being
o;f the crewis: fheﬁéalth:’ '
Maintenance Faclity (HMF)
under development at the
jéhnson Spéce CeEEer is a key
element in the fulfillment of
this responsibi]itfi )

A Goal-Oriented Facility

n comparisor to previous
spaceflight missions, the
complexity of providing health
care for the Space Station
crewmembers will be greatly
increased. Contributing to

this complexity will be the
opportunities for individuals
to participate as ciéi/vmembers
who are not astronauts—
individuals who, as a result,
may be subject to less stringent
physical standards. To ensure
the health and well-being of
the crews and the success of
the Space Station missions,

the HMF is designed to achieve
three important goals.
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Experience has shown that
long-term exposure to the

space environment contributes
to some physiologic changes

in crewmembers. As a resulr,
the need for careful monitor-
ing and the development of
appropriate counfermeasures
are essential elements to the

success of Space Statioh mis-

~ sions. The first goalf of the

HMF is to provide effective
methods to monitor crew-

member physical fitness and

“toc counteract the detrimental

I
1 AN

major constructio efforts
that will be an integral part of
the Space Statign program
_mhay greatly increase the risk
of physical injuiy. These ill-

nesses and injuries may range
from simple maladies to life-
threatening conditions. The
second gogl of the HMF is to
provide definitive diagnostic
and treatment apabilities 1o

~——avoid the need for a rescue
mission.
= A rescue mission would be
both costly and difficuit. Once
adecision is madde to attempt

xperience has also
shown that in spite of
preventive measures illness
will occur among crew-

members. n addition, the

" T rescue, it is estimated that it

- would take from 14 to 45 days
& launch withracostof up to
200 million dollars. If, how-
ever, rescue is the only alter-
niative, the third goal of the
HMF is to preclude deteriora-
ticn of the crewmember’s
condition and 1o make the
return to Earth as comfortable
as possible.

n addition 1o serving
¥ these three goals, the
effort performed aspart of the
HMF program will offer major
contributions g medical sci-

establish physiological norms

for spaceflight and to develop

ence. Thiseffortwillhelpto
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A Umque Life Sciences
:,Res;ourrcre

P roviding quality
health care is a chal-
ge even in the most sophis-
a ed medxcal facilities. The

nrque environment of the
Space Station makes the task

more challengmg and requires
both mnovatlve [hmkmg and

Space Stanon, the HMF is bemg
developed within restrictive
épate and weight parameters.
The equxpmem used in the
HMF must be able to operate

in microgravity and must be
able to return to normal oper—'
ation following exposure to the
vacuum of space. In addition,

it is possible that the crews

will notinclude a physician.
Those crewmembers serving
as medical officers may have
limited training. As a result,

the equipment must be user-_
friendly and maintenance free.
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‘he HMF is Ciomposed of

The HMF subsystems in- —

_anumber of:ntegrated

“subsystems. cach of which

clude a Hyperbaric Treatmen

lity complete with treat-

servesa speci fm purpose in

ment tables, '9' rotocols, and h fuﬁ-gervice radi-

achlevmg the facility’s over-all

~——ographic imagiﬁgcapabilities,

goals Each Subbyh[eiﬂ isa

baro{rauma SdCh as airem

inc udmg trarsmission and
receptzon JT;mages to and

bolus. The HMF Exercxse from ground facilities. The

~H ,!;g;g@ Laboratory sub-

through a Medic al Information

>Wl” be u[silzed o) E,rcvcm the

system” systern will he huuse theinsiru-

" Bus (MIB). The Computer Sys-

adverse effects of micro- mentation t

tem supports a sophisticated

dala managements:

chemistries, hematology, dis-
‘solved gas analysis, and a

gravity on bone and muscle

tissue through carefully de-

pable of performing several

signed exercise protocols. The — ~ variety of other tests that may

key fuﬁCtionS' it integrates

Pharmacy subsystem will be required. A Consuiltants’

subsystems; maintains crew-

supply needed drugs and _Ground Network subsystem
medications. It will provide —————wil] offEr two-way access to

mermbers’ electronic medical

inventory control and %W, C- specialty consultants through-

essary security measures for out the United States. i re-

records; ransmits and receives

controlied drugs.

be called upon to advise and.

protocols to t: e used for [hc
prevention, diagnosis, and

direct diagnosis and reatment.

treatment of medical

to perform clinical

quired, these consultantscan

|
vk

conditions.

The Medical information Bust
maintains records, trans

s the varied UM subsysterms{as indicated below) and a sophisticated cdmpuler system which
receives medical data, and stores a range of valuable information.

Exercise Facility .o
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efinitive

conditions will be aide
the Intravenous Flu
and Nutritional Suppo
systems which wiil a
both short-term intra

medicatiornand fluid therapy

as well as long-term nutri-

tional support. The Medical
Life Support subsystem will

have conventional “crash carr™/
U capabilities and the in-
htation to monitor vital
and electrophysiologic
parameters. The Ventilation
Support subsystem will be
utilized 1o mechanically assist
breathing. if the rescue of an
illorinjured crewmember
becomes necessary, several
HMF subsystems will contrib-
ute to the probability of the
- patient’s survival by being
transportable.







encountered in the
Russian space program, in ex-

ploration of the Antarctic, and
inthe U.S. Navy's nuclear

submarine program, all lend
emphasis to the need for
health care delivery inare-
maote environment. NASA is
leading the way to meet this
need through the design and
implementation of a flexible,
integrated health care system
—the Space Station Health
Maintenance Facility. The
flexible modular design of this

Tacility will permiit ready hard-

_tofunction. Asaresult, alter-
native methods will have to be
developed for application of
this technology in micro-
gravity. Many standard medi-
cal monitoring procedures
practiced in Earth-based clin-
ical settings are invasive and,
therefore, may be inappropri-
ate for the space environment.
NASA is already a leader in
developing and implementing
non-invasive technologies
which will be used in the HMF.

NASA is on the leading edge
of aerospace medical science
and is meeting the challenge
of the Space Station era and
beyond. NASA is proud of the
role that the Health Mainte-

ware exchange to keep pace
with advancing technology
and changing requirements.
The HMF will be a dynamic

_system. It will incorporate the
most efficient, state-of-the-art
technology throughout the
life of the Space Station.

ASA is committed to
the use of clinically
accepted standards of medical
practice. Where possible, off-
the-shelf equipment will be
used in the Space Station pro-
gram; however, much of the
_medical technology on the
market today relies on gravity

nance Facility will play in
reducing the medical risk
aboard the U.S. Space Station.
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